Theory and Methods

RRI Input-Output Archive

7-1-1967

Multiregional Input-Output Research Program
Wassily Leontief
Karen Polenske

Follow this and additional works at: https://researchrepository.wvu.edu/rri_iotheorymethods

Recommended Citation
Leontief, Wassily and Polenske, Karen, "Multiregional Input-Output Research Program" (1967). Theory and
Methods. 43.
https://researchrepository.wvu.edu/rri_iotheorymethods/43

This Article is brought to you for free and open access by the RRI Input-Output Archive at The Research Repository
@ WVU. It has been accepted for inclusion in Theory and Methods by an authorized administrator of The Research
Repository @ WVU. For more information, please contact beau.smith@mail.wvu.edu.

Harvard Economic Research Project
1583 Massachusetts Avenue
Cambridge, Massachusetts 02138

MULTIREGIONAL INPUT-OUTPUT
RESEARCH PROGRAM
Report No. l
July 1967
Prepared for the
Economic Development Administration
United States Department of Commerce

by
wassily Leontief
and
Karen Polenske

Page
I.
II.

III.

INTRODUCTION • • • • . . .

.. .. . -

. . . .

AN OUTLINE OF THE RESEARCH PROGRAM: MARCH 1967 TO
MARCH 1968 • • • .
. • • . . •

1

2

A.

Extension of the Theoretical Framework.

2

B.

Assembly of Regional Data

2

C.

Research Schedule

4

SUMMARY OF RESEARCH:

MARCH 6, 1967

TO JULY 6, 1967 •

5

A.

Personal Consumption Expenditures

5

B.

Regional Impact of Federal Government Expenditures

6

Industry Classification
Regional Classification.
IV.

......

CONCLUSION

7
• 11

12

I.

INTRODUCTION
A multiregional input-output research program is being

undertaken at the Harvard Economic Research Project under a contract
with the Economic Development Administration, United States Department
of Commerce.

This report includes both a summary of the research

completed during the first four months of the contract and a proposed
schedule of work for the remainder of this contract year, which ends
March 6, 1968.
We anticipate that the entire research program will last at
least three years.

The purpose of the overall program is to formulate

and implement a multiregional input-output model which can be used to
provide a detailed, systematic analysis of the economic interdependence
among industries and regions of the United States.

The multiregional

input-output framework will be used to establish a consistent set of
regional output and employment figures for individual industries and to
estimate the interregional shipments of commodities.

Most of the

regional data will be assembled, if possible, for the base years 1947,
1958, and 1963, and projections will be made to 1975 and 1985.
Emphasis is being placed on the development of the methodology
for multiregional input-output research.

Since the implementation of

any theoretical model requires data, the regional data necessary for the
multiregional input-output analysis will be assembled from the various
published and unpublished statistical sources available from the United
States government and from private agencies.
-1-
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II.

AN OUTLINE OF THE RESEARCH PROGRAM:
A.

MARCH 1967 TO MARCH 1968

Extension of the Theoretical Framework
Some effort is being directed into an extension of the two

basic theoretical schemes which Wassily Leontief formulated and described in earlier work:

the intranational input-output model 1 and the

Leontief-Strout gravity model,2

In connection with the extension of

these models, special consideration is being given to the incorporation
within the general multiregional input-output scheme of the analysis of
county or multi-county units.

This economic analysis is pertinent to

the work of the Office of Development Planning.
B.

Assembly of Regional Data
During the first year, the detailed final demand figures are

being assembled by state for the years 1947, 1958, and 1963.

The state

final demand estimates for each of the three years are being developed,
as closely as possible, on a basis consistent with the 80-order industry
classification used by the Office of Business Economics (OBE).

The final

demand figures given in the national input-output table are being used as
control totals.
An initial aggregation of the 450-order 1947 input-output table to
the 80-order QBE 1958 classification was made several years ago at the

1wassily Leontief et al., Studies in the Structure of the
American Economy: Theoretical and Empirical Explorations in Input-Output
Analysis (New York: Oxford University Press, 1953), Chap. 4.
2wassily Leontief and Alan Strout, "Multiregional Input-Output
Analysis, 11 Structural Interdependence and Economic Development, ed. Tibor
Barna (New York: St. Martin's Press, Inc., 1963), Chap. 7.
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Harvard Economic Research Project.

Since the accounting conventions

changed between 1947 and 1958, many adjustments have been made to this
1947 table at the OBE, under the general supervision of Beatrice Vaccara,
to alter the 1947 table for comparability with the 1958 table.

The final

demand figures from the 1947 OBE table are available for use, 3 although
some adjustments still remain to be done at the OBE on the intermediate
demand sectors.
The 1963 national input-output table will be published next
year.

The state estimates of final demands which we are developing will

be reconciled with the 1963 national totals as soon as the national
figures are available for use.
By March 1968, we plan to have assembled the estimates by state
for the following components of final demand:

personal consumption ex-

penditures; state, local, and federal government expenditures; net
exports; gross private capital formation; net inventory change; and construction expenditures.

Our next major progress report, to be submitted

in November, will summarize the methods used to make preliminary estimates of personal consumption expenditures and will discuss the problems
involved in developing more refined estimates.

3Beatrice N. Vaccara and Nancy W. Simon, "Factors Affecting
the Post-War Industrial Composition of Real Product," Paper read before
the Conference on Research in Income and Wealth, December 1-2, 1966,
National Bureau of Economic Research, Inc., New York.
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C.

Researcil Schedule
A schedule of the research activity during the first contract

year follows:
1967:

July 6

First progress report on the multiregional inputoutput research project.

August 1

Report on the regional impact of federal government
expenditures:

November 6

1947, 1958, 1963.

Preliminary estimates of personal consumption expenditures by state.

12fil!: March 6

1)

Estimates of final demands by state for the
years 1947, 1958, and 1963 for the following:
a)

personal consumption expenditures

b)

government expenditures:

federal, state,

and local

2)

c)

investment

d)

inventory change

e)

net exports

f)

construction*

Report discussing the methods of extending the
multiregional input-output analysis to subregional (geographic) units.

*Construction is being considered as part of final demand for this
study, although in the 1947 and 1958 input-output tables, this activity
was included as an intermediate demand sector.
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III.

SUMMARY OF RESEARCH:

MARCH 6, 1967

TO JULY 6, 1967

Our research during the first four months has included the development of the estimates by state of personal consumption expenditures
and a study of changes in the regional impact of federal government expenditures over the years 1947, 1958, and 1963.

In addition, we have

begun to develop the methods by which a sub-regional analysis can be
incorporated within the general multiregional input-output framework.
A.

Personal Consumption Expenditures
During this contract year, a great proportion of the total

research work will be devoted to assembling the personal consumption
expenditure figures.

We feel that this is a rational allocation of time

since for most industries personal consumption expenditures is the largest component of final demand.

On the average, consumption demand by

private consumers comprised 65 percent of the total final demand in 1958.
Personal consumption expenditures were 60 percent or more of total final
demand in almost half (34) of the 80 industries in the 1958 input-output
table. 4
The state estimates are being developed combining information
available from various publications.

The methodology which is being

used to establish these estimates will be described in the November
progress report.

4u.s.

The research for this component of total final demand

Department of Commerce, Office of Business Economics,
"The Transactions Table of the 1958 Input-Output Study and Revised
Direct and Total Requirements Data," Survey of Current Business, Vol. 45,
No. 9 (September 1965).
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has included an analysis of the differences in the consumption expenditure classifications used by the Bureau of Labor Statistics and the
Office of Business Economics.

Account is being taken of the many

difficulties which arise in combining cross-section and time series
data. 5

Several computer programs have been written at the Harvard

Economic Research Project and are in the process of being tested for
use in determining the personal consumption expenditures by state.
B.

Regional Impact of Federal Government Expenditures
By August 1967, a report will be completed on the shifts in

the economic impact of federal government expenditures among regions
and industries of the United States for the years 1947, 1958, and 1963.
In this particular study, we are developing estimates of the amount of
industrial production generated in each region by the final demand
of the federal government in each · of the three years.

The shifts in

regional impact are being examined, using 1947 as a base year, in terms
of the changes which resulted. from alterations in the composition of the
federal government bill-of-goods and the changes which related to the
relocation of industrial activity during the period examined.
The computations follow the general multiregional methodology
outlined in the article "The Economic Impact--Industrial and Regional--

5A report to the Bureau of Labor Statistics, U.S. Department
of Labor, "Combining Budget and Time Series Information in Projecting
Personal Consumption Expenditures," April 20, 1967, (Mimeographed) by
Lester D. Taylor, Harvard University, discusses the main problems of
combining the data.
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of an Arms Cut. 116

The regional final demand figures for the "local"

(mainly service-type) industries being used in the computations are
necessarily crude since the estimates we plan to develop during the
course of the next nine months are not available.
Industry Classification
Since the computations had to be made very quickly, we combined some of the 80 industries used in the 1958 input-output table.
The 57-order industry classification which is being used in the federal
expenditures impact study is shown in Table 1.
Industries were combined for two main reasons:
1)

If a combination of two or more 80-order industries
resulted in a 2-digit Standard Industrial Classification
(SIC) industry and if regional figures were not readily
available for the component 3- or 4-digit SIC industries,
the respective OBE industries were aggregated.

2)

If previous work at the Harvard Economic Research
Project (HERP) on the national input-output sectors had
indicated substantive reasons for combining sectors, the
industries were aggregated.

In some cases, the regional information was not easily
obtained, but combining sectors may have altered the usefulness of the
information for the other sectors.

In such cases, the industries were

not aggregated.

6wassily Leontief et al., "The Economic Impact--Industrial and
Regional--of an Arms Cut," The Review of Economics and Statistics, XLVII
(August 1965), 217-41.
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The sector-by-sector explanation of the combinations which
were made follows:
1958
OBE
Sector
Numbers

Explanation of the Combination of Input-Output Sectors

MINING
5, 6

The ferrous and nonferrous metal mining sectors were
combined.

The data were collected for the combined

2-digit SIC 10 sector rather than for the component
3-digit sectors. 7
9, 10

The non-metal mining sectors were combined with chemical and fertilizer mineral mining to form the 2-digit
SIC 14 sector.

CONSTRUCTION
11, 12

The new (11) and maintenance (12) construction sectors
were combined and treated as part of final demand.
These two sectors are formed from splits of SIC 15, 16,
and 17.

In the time available, a reasonable split of

these 2-digit SIC numbers could not be developed on a
regional basis.

7 rn theory, the regional distributions of mining production could
have been developed for each of the 6 mining sectors. Since time was
limited, we decided to combine the sectors to form four 2-digit SIC
industries.
OBE sector 8 (crude petroleum and natural gas) was not combined
with OBE sector 11 (new construction) for obvious reasons, although
3-digit SIC 138 (oil drilling) is included in the latter OBE sector.
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(Continuation)
1958
OBE
Sector
Numbers

Explanation of the Combination of Input-Output Sectors

MANUFACTURING
16,17,19

This combination of the textile sectors was suggested in
a report 8 by HERP to the OBE to improve comparability
between the 1947 and 1958 input-output tables; otherwise,
changes between 1947 and 1958 in the Standard Industrial
Classifications for these sectors required that many
splits of the textile sectors be made.

20,21

The combination of the lumber and wood products (20)
sector with the containers (21) sector resulted in the
2-digit SIC 24 industry.

The wooden container industry

represented only a small fraction of the total gross
output for the combined sectors ($450 out of $8,439
million).
22,23

Household (22) and other furniture & fixtures (23) were
combined because they formed the single 2-digit SIC 25
industry.

24,25

The HERP report 8 advised that these two sectors, paper
(24) and paper products (25),be combined because of the
small size of the 1947 paperboard containers and boxes
industry.

For our study, this resulted in the single

2-digit SIC 26 industry.

8

Anne Carter, "Proposed Aggregations and Disaggregations of Office
of Business Economics Categories for Comparison and Projection," Harvard
Economic Research Project, May 1965. (Mimeographed.)
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(Continuation)
1958
OBE
Sector
Numbers

Explanation of the Combination of Input-Output Sectors

(MANUFACTURING,

cont'd)
33,34

Leather tanning (33) and footwear and other leather
products (34) were combined to form a single 2-digit
SIC 31 industry.

40,41,42

The combination of heating, plumbing & structural metal
products (40); stampings, screw machine products &
bolts (41); and other fabricated metal products (42)
resulted in the 2-digit SIC 34 industry except for SIC
3411 and 3419.

43-50

The combination of the eight machinery and equipment
sectors resulted in the 2-digit SIC 35 industry except
for SIC 357 and 358.

52,54

The HERP report mentioned earlier advised that these
sectors be combined because they 11

. are very

similar in input structure, have large secondary
transfers between them, and share important split
categories. 119
55,58

Electric lighting and wiring equipment (55) and miscellaneous electrical machinery, equipment and supplies
(58) were combined because their final demands were
relatively small.
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(Continuation)
1958
OBE
Sector
Numbers

Explanation of the Combination of Input-Output Sectors

(MANUFACTURING,
cont'd)
62,63

The scientific & controlling instruments (62) and the
optical, -0phthalmic & photographic equipment sectors
(63) were combined to form the 2-digit

SIC 38 industry.

SERVICE
66,67

Communications (66) was combined with the radio & TV
broadcasting (67) portion of communications to form
the 2-digit SIC 48 industry.

78,79

Federal government enterprises (78) was combined with
state and local government enterprises (79).

The 1947

input-output table we are using has not been fully
reconciled for these 2 sectors; therefore, we could
see no advantage in keeping the sectors separate for
this study.
Regional Classification
While most of the data for the general multiregional study are
being assembled by states, the time limitation on the federal government
expenditures impact study forced us to work with groupings of states.
We revamped the regional classification used in the 1965 Arms Cut study
referred to on page 7 with some suggestions provided by the Office of
Regional Development Planning.
included within each region.

Table 2 contains the list of states
Although the five economic development

12
regions presently established by the Office of Regional Development
Planning do not coincide with state boundaries, the names of these
development regions are included in the list for reference purposes.
IV.

CONCLUSION
Much of the research during the first four months has been

exploratory in nature.

We have tried to contact other groups and

individuals doing regional economic research to ensure that our research
does not duplicate that of others and to ferret out the less well-known
sources of data.

Unfortunately, most research groups have not assembled

data according to the input-output industry classification, nor are
consistent sets of data available for the time period we wish to cover.
Most government agencies are still attempting just to assemble a consistent set of data for the national input-output tables.

An indication

of the national and regional transportation data available is presented
. a repor t recent 1y su bmitte
.
d tote
h Department o f Transpor t ation.
·
lO
in

Our initial research effort indicates that the final implementation of a multiregional input-output model is feasible, although such
a large-scale research project does require a considerable investment
of time and resources.
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We hope that the publication this year in Japan

Karen R. Polenske, The Study of Transportation Requirements
Using National and Multiregional Input-Output Techniques, U.S. Department of Transportation (Springfield, Virginia: Clearinghouse for
Federal, Scientific and Technical Information, Report No. PB 174 742).
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of a set of regional input-output tables 11 which are completely
consistent with the 1960 national input-output table of Japan and
which include the interregional shipments of goods and services will
encourage the United States government to undertake a similar project
for the American economy.

1111 Inter-regional Input-Output Table for Japan," Trade and
Industry of Japan, No. 108, pp. 19-40.
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Table 1, Part I
Industrial Classification Scheme
National Industries

Industry
Number
1
2
3
4
5
6
7
8
9
10

Office of
Business
Economics
80-0rder
Sector*

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

1
2
3
4
5,6
7
8
9,10
14
15
16,17,19
18
20,21
22,23
24,25
27
28
29
30
31
32
33,34
35
36
37
38
39
40,41,42
43-50
51
52,54
53
55,58
56

35

57

36
37
38
39
40
41
42

59
60
61
62,63
64
13
74

11

12
13

Industry Title
Livestock & Livestock Products
Other Agricultural Products
Forestry & Fishery Products
Agricultural, Forestry, & Fishery Services
Metal Mining
Coal Mining
Crude Petroleum & Natural Gas
Other Mining & Quarrying
Food & Kindred Products
Tobacco Manufactures
Fabrics & Textile Products
Apparel
Lumber & Wood Products
Furniture & Fixtures
Paper & Allied Products
Chemicals & Selected Chemical Products
Plastics & Synthetics
Drugs, Cleaning, & Toilet Preparations
Paints & Allied Products
Petroleum Refining & Related Industries
Rubber & Miscellaneous Plastics
Footwear & Leather Products
Glass & Glass Products
Stone & Clay Products
Primary Iron & Steel Manufacturing
Primary Nonferrous Metals Manufacturing
Metal Containers
Fabricated Metal Products
Engines, Machinery, & Equipment
Office, Computing, & Accounting Machines
Horne Appliances & Service Industry Machines
Electric Transmission & Distribution Equipment
Electric Lighting & Miscellaneous Equipment
Radio, TV, & Communication Equipment
Electronic Components & Accessories
Motor Vehicles & Equipment
Aircraft & Parts
Other Transportation Equipment
Scientific, Medical, & Photographic Equipment
Miscellaneous Manufacturing
Ordnance & Accessories
Research & Development

*Classification for Office of Business Economics SO-Order Sector is
taken from: "The Transactions Table of the 1958 Input-Output Study and
Revised Direct and Total Requirements Data," Survey of Current Business,
September 1965.
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Table 1, Part II
Industrial Classification Scheme
Local Industries

Industry
Number
1

2
3
4
5
6
7
8
9
10
11

12
13
14
15
16

Office of
Business
Economics
80-0rder
Sector*
26
65
66,67
68
69
70
71

72
73
75
76
77
78,79
81
82

Industry Title
Printing & Publishing
Transportation & Warehousing
Communications
Utilities
Wholesale & Retail Trade
Finance & Insurance
Real Estate & Rental
Hotels, Personal & Repair Services
Business Services
Auto Repair & Services
Amusements
Medical, Educational Services
Government Enterprises (state & local, federal)
Business Travel, Entertainment,& Gifts
Office Supplies
Households

*classification for Office of Business Economics 80-0rder Sector is
taken from: "The Transactions Table of the 1958 Input-Output Study and
Revised Direct and Total Requirements Data," Survey of Current Business,
September 1965.

Table 2

16
July 1967

Federal Expenditures Impact Study
Regional Classification*
States

Region
1

New England: Maine, Massachusetts, New Hampshire, Vermont,
Connecticut, Rhode Island

2

New York

3

New Jersey, Pennsylvania

4

Ohio, Indiana, Illinois

5

Upper Great Lakes:

6

North and South Dakota, Kansas, Iowa, Nebraska

7

Atlantic Coastal Plains:

8

Maryland, Virginia, West Virginia, Delaware, District of
Columbia

9

Florida

Minnesota, Wisconsin, Michigan

Georgia, North and South Carolina

10

Kentucky, Tennessee

11

Mississippi, Alabama, Louisiana

12

Ozarks:

13

Texas

14

Idaho, Montana, Wyoming

15

Four Corners:

16

Oregon, Washington

17

California, Nevada

Arkansas, Oklahoma, Missouri

Utah, Colorado, New Mexico, Arizona

*The region names for the five multi-state economic development
regions of the Office of Regional Development Planning are specified
in this list, although the regions do not always coincide precisely
with the state boundaries.

